Evidence of an inverse correlation between serotonergic activity and spreading depression propagation in the rat cortex.
Various neurological and psychiatric diseases lead to alterations in cortical serotonergic activity as one of their underlying processes. However, the electrophysiological implication of changes in serotonergic activity remains a matter of investigation. In this study, we investigated whether brain serotonergic activity influences the excitability-related phenomenon known as cortical spreading depression (CSD). CSD parameters (propagation velocity, and amplitude and duration of the DC-shift) was evaluated in rats that received two treatments that increased cortical serotonergic activity, electrical stimulation of the raphe nuclei and subcutaneous injection of a selective serotonin reuptake inhibitor, sumatriptan. A third group of rats was tested on a low-tryptophan diet rat model of serotonin depletion. Control rats for these three groups received, respectively, sham raphe stimulation, saline injection, and a tryptophan-supplemented diet. Compared to controls, electrical stimulation of the raphe nuclei and sumatriptan administration decelerated CSD and increased the duration of the negative DC-shift of CSD, whereas the low-tryptophan diet was associated with significantly accelerated CSD propagation and shortened DC-shift of CSD (p<0.05). We concluded that serotonergic neurons are very important for stabilizing the delicate equilibrium between excitatory and inhibitory neuronal influences that determines cortical excitability and CSD propagation. Our pharmacological, electrophysiological and dietary data suggest that cortical serotonergic activity negatively modulates CSD propagation in the rat cortex. Reduced central serotonergic activity, as can be observed in several neurological and psychiatric diseases, may constitute a pathological factor for increased sensitivity to CSD.